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T
he relationship between maternal short stature and gestational diabetes mellitus (GDM) remains controversial. While such an association has been shown in Europeans, South Americans, and Southern Asians (1) (2) (3) (4) (5) , it was not demonstrated in Hungarians of European origin (6) . Apart from ethnic differences, the contribution of the different components of height to overall height could have influenced this association, since leg length rather than trunk length has been correlated with type 2 diabetes in British women (7) , and a similar observation in women with GDM has since been reported (5) . As Chinese women are generally shorter than their European counterparts because of shorter legs, we have examined the relationship between overall height and components of height with the development of GDM in Chinese women to address this issue. (8) , which have been studied in Chinese populations before (9 -11) .
RESEARCH DESIGN AND METHODS
Maternal demographic data were collected at the first visit. Height and weight at the time of OGTT were recorded, with the weight measurement taken to the nearest 0.1 kg while subjects wore light clothing. Height without shoes was measured with a stadiometer to the nearest 0.5 cm with the subject standing and also while sitting on a stool (5). Trunk length was calculated by deducting the stool height from the measured sitting height. Leg length was calculated by deducting the trunk height from the measured standing height as previously described (5) , and the absolute and percentage values were compared between women with and without GDM.
Statistical analysis was performed with SPSS (version 11.5; SPSS, Chicago, IL). Comparison between the GDM and non-GDM groups was performed with Student's t test for maternal characteristics and OGTT results, and the multiple stepwise linear regression analysis was performed to examine the independent determinants of GDM.
RESULTS -Of the 994 women who completed the study, 163 (16.4%) developed GDM (Table 1 ). This group was older (P Ͻ 0.001) and had greater weight gain at OGTT (P ϭ 0.005), and their overall height tended to be shorter (P ϭ 0.06). However, leg length (P ϭ 0.004), leg-toheight percentage (P ϭ 0.018), and legto-trunk ratio (P ϭ 0.004) were significantly reduced, while the trunkto-height ratio (P ϭ 0.018) was significantly increased, without any difference in trunk length. Using the receiver operating characteristic curve, trunk-toheight percentage, weight gain, age, and trunk length were found to be significant but weak predictors for GDM, while the height components were correlated with only the OGTT fasting value on partial correlation analysis. Regression analysis, adjusting for age, total height, BMI at OGTT, and parity, indicated that leg-totrunk ratio (P ϭ 0.003) and leg length (P ϭ 0.004) were significantly independent determinants of fasting and 2-h values, respectively.
CONCLUSIONS -In agreement with the study by Moses and Mackay (5),
we have demonstrated a significant association between maternal leg length and GDM. Specifically, leg length is an independent determinant of, and inversely correlated with, the OGTT 2-h glucose value. While the design of our study did not allow us to explore the underlying pathophysiological mechanisms, this phenomenon may be related to glucose disposal after ingestion of a glucose load. It has been reported (12) that leg uptake of glucose was significantly stimulated above basal values after an oral glucose ingestion and that 71% of the ingested load was eventually taken up by peripheral tissues, primarily muscles, suggesting that it is the peripheral and not splanchnic tissues that play the predominant role in the disposal of an oral glucose load. It can be envisaged that subjects with shorter legs have fewer peripheral muscles than subjects with longer legs and that their ability to dispose of an orally ingested glucose load would have decreased, thus resulting in a higher 2-h glucose value in the OGTT.
Nevertheless, the leg-to-trunk ratio was shown to be an independent determinant of, and again inversely correlated with, the OGTT fasting glucose value in our subjects. As a relatively larger trunk would imply a greater amount of centrally distributed fat cells, an increasing proportion of the trunk relative to overall height could have contributed to the impairment of insulin secretory capacity and increased insulin resistance reported in shorter pregnant and nonpregnant women (2, 7) . These factors could in turn be responsible for the inverse correlation between leg-to-trunk ratio and fasting glucose values. Our finding that reduced leg length and the leg-to-height ratio, rather than the overall height itself, was associated with GDM can help explain the controversial observations in the literature. We suspect that leg length plays a greater role than overall height in this regard in ethnic groups that tend to be shorter, such as the Chinese, in whom the difference in overall height between the GDM and non-GDM subjects became reduced. Although short leg length is an independent predictor of GDM in the Chinese, this was less significant than other factors such as age and weight gain, while in the nonpregnant Hong Kong Chinese population, BMI, waist-to-hip ratio, waist circumference, and waist-to-height ratio are strong predictors of diabetes and hypertension (13) . Thus, the additional measurement of leg length in clinical practice is unlikely to enhance the prediction of GDM or type 2 diabetes in the Chinese population, even though these findings may have explained the occasional unexpectedly high postprandial glucose levels in subjects who are short but not obese, as encountered in some of our patients with GDM.
